
6/17/2026 10:10:51 AM(from 1-642 bp)

https://lgr.benchling.com/lgr/f/lib_8fRKMY1M-plasmid-sequence/seq_bnFzhitE7m-4-4_plgr_dual_guide_vector_with_mu6_cr3c... 1/15

4.4_pLGR_dual_guide_vector_with_mU6_cr3cs1_hu6c...

gggttccgcgcacatttccccgaaaagtgccacctgacgtcgacggatcgggagatctcccgatcccctatggtgcactctcagtacaatctgctctgatgccgcat

cccaaggcgcgtgtaaaggggcttttcacggtggactgcagctgcctagccctctagagggctaggggataccacgtgagagtcatgttagacgagactacggcgta

SgrDI

10 20 30 40 50 60 70 80 90 100

agttaagccagtatctgctccctgcttgtgtgttggaggtcgctgagtagtgcgcgagcaaaatttaagctacaacaaggcaaggcttgaccgacaattgcatgaag

tcaattcggtcatagacgagggacgaacacacaacctccagcgactcatcacgcgctcgttttaaattcgatgttgttccgttccgaactggctgttaacgtacttc

110 120 130 140 150 160 170 180 190 200 210

aatctgcttagggttaggcgttttgcgctgcttcgcgatgtacgggccagatatacgcgttgacattgattattgactagttattaatagtaatcaattacggggtc

ttagacgaatcccaatccgcaaaacgcgacgaagcgctacatgcccggtctatatgcgcaactgtaactaataactgatcaataattatcattagttaatgccccag

MluINruI SpeI

CMV_immearly_promoter
pU6 5'CMV promoter

220 230 240 250 260 270 280 290 300 310 320

attagttcatagcccatatatggagttccgcgttacataacttacggtaaatggcccgcctggctgaccgcccaacgacccccgcccattgacgtcaataatgacgt

taatcaagtatcgggtatatacctcaaggcgcaatgtattgaatgccatttaccgggcggaccgactggcgggttgctgggggcgggtaactgcagttattactgca

CMV_immearly_promoter
pU6 5'CMV promoter

CMV enhancer

330 340 350 360 370 380 390 400 410 420

atgttcccatagtaacgccaatagggactttccattgacgtcaatgggtggagtatttacggtaaactgcccacttggcagtacatcaagtgtatcatatgccaagt

tacaagggtatcattgcggttatccctgaaaggtaactgcagttacccacctcataaatgccatttgacgggtgaaccgtcatgtagttcacatagtatacggttca

NdeI

CMV_immearly_promoter
pU6 5'CMV promoter

CMV enhancer

430 440 450 460 470 480 490 500 510 520 530

acgccccctattgacgtcaatgacggtaaatggcccgcctggcattatgcccagtacatgaccttatgggactttcctacttggcagtacatctacgtattagtcat

tgcgggggataactgcagttactgccatttaccgggcggaccgtaatacgggtcatgtactggaataccctgaaaggatgaaccgtcatgtagatgcataatcagta

SnaBI

CMV_immearly_promoter
pU6 5'CMV promoter

CMV enhancer

540 550 560 570 580 590 600 610 620 630 640
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cgctattaccatggtgatgcggttttggcagtacatcaatgggcgtggatagcggtttgactcacggggatttccaagtctccaccccattgacgtcaatgggagtt

gcgataatggtaccactacgccaaaaccgtcatgtagttacccgcacctatcgccaaactgagtgcccctaaaggttcagaggtggggtaactgcagttaccctcaa

NcoI CspCI

CMV_immearly_promoter
pU6 5'CMV promoter

CMV...er

650 660 670 680 690 700 710 720 730 740

tgttttggcaccaaaatcaacgggactttccaaaatgtcgtaacaactccgccccattgacgcaaatgggcggtaggcgtgtacggtgggaggtctatataagcagc

acaaaaccgtggttttagttgccctgaaaggttttacagcattgttgaggcggggtaactgcgtttacccgccatccgcacatgccaccctccagatatattcgtcg

pU6 5'CMV promoter
CMV_immearly_promoter

750 760 770 780 790 800 810 820 830 840 850

gcgttttgcctgtactgggtctctctggttagaccagatctgagcctgggagctctctggctaactagggaacccactgcttaagcctcaataaagcttgccttgag

cgcaaaacggacatgacccagagagaccaatctggtctagactcggaccctcgagagaccgattgatcccttgggtgacgaattcggagttatttcgaacggaactc

HIV-1_5_LTR
LTR 5'

860 870 880 890 900 910 920 930 940 950 960

tgcttcaagtagtgtgtgcccgtctgttgtgtgactctggtaactagagatccctcagacccttttagtcagtgtggaaaatctctagcagtggcgcccgaacaggg

acgaagttcatcacacacgggcagacaacacactgagaccattgatctctagggagtctgggaaaatcagtcacaccttttagagatcgtcaccgcgggcttgtccc

LTR 5'
HIV-1_5_LTR

970 980 990 1,000 1,010 1,020 1,030 1,040 1,050 1,060 1,070

acttgaaagcgaaagggaaaccagaggagctctctcgacgcaggactcggcttgctgaagcgcgcacggcaagaggcgaggggcggcgactggtgagtacgccaaaa

tgaactttcgctttccctttggtctcctcgagagagctgcgtcctgagccgaacgacttcgcgcgtgccgttctccgctccccgccgctgaccactcatgcggtttt

BplI BplI

HIV-1_psi_pack

1,080 1,090 1,100 1,110 1,120 1,130 1,140 1,150 1,160 1,170

attttgactagcggaggctagaaggagagagatgggtgcgagagcgtcagtattaagcgggggagaattagatcgcgatgggaaaaaattcggttaaggccaggggg

taaaactgatcgcctccgatcttcctctctctacccacgctctcgcagtcataattcgccccctcttaatctagcgctacccttttttaagccaattccggtccccc

NruI

HIV-1_psi_pack

1,180 1,190 1,200 1,210 1,220 1,230 1,240 1,250 1,260 1,270 1,280

aaagaaaaaatataaattaaaacatatagtatgggcaagcagggagctagaacgattcgcagttaatcctggcctgttagaaacatcagaaggctgtagacaaatac

tttcttttttatatttaattttgtatatcatacccgttcgtccctcgatcttgctaagcgtcaattaggaccggacaatctttgtagtcttccgacatctgtttatg

1,290 1,300 1,310 1,320 1,330 1,340 1,350 1,360 1,370 1,380 1,390
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tgggacagctacaaccatcccttcagacaggatcagaagaacttagatcattatataatacagtagcaaccctctattgtgtgcatcaaaggatagagataaaagac

accctgtcgatgttggtagggaagtctgtcctagtcttcttgaatctagtaatatattatgtcatcgttgggagataacacacgtagtttcctatctctattttctg

1,400 1,410 1,420 1,430 1,440 1,450 1,460 1,470 1,480 1,490

accaaggaagctttagacaagatagaggaagagcaaaacaaaagtaagaccaccgcacagcaagcggccggccgctgatcttcagacctggaggaggagatatgagg

tggttccttcgaaatctgttctatctccttctcgttttgttttcattctggtggcgtgtcgttcgccggccggcgactagaagtctggacctcctcctctatactcc

FseISapI
BspQI

1,500 1,510 1,520 1,530 1,540 1,550 1,560 1,570 1,580 1,590 1,600

gacaattggagaagtgaattatataaatataaagtagtaaaaattgaaccattaggagtagcacccaccaaggcaaagagaagagtggtgcagagagaaaaaagagc

ctgttaacctcttcacttaatatatttatatttcatcatttttaacttggtaatcctcatcgtgggtggttccgtttctcttctcaccacgtctctcttttttctcg

1,610 1,620 1,630 1,640 1,650 1,660 1,670 1,680 1,690 1,700 1,710

agtgggaataggagctttgttccttgggttcttgggagcagcaggaagcactatgggcgcagcgtcaatgacgctgacggtacaggccagacaattattgtctggta

tcacccttatcctcgaaacaaggaacccaagaaccctcgtcgtccttcgtgatacccgcgtcgcagttactgcgactgccatgtccggtctgttaataacagaccat

RRE (pSico annotation)
RRE

1,720 1,730 1,740 1,750 1,760 1,770 1,780 1,790 1,800 1,810

tagtgcagcagcagaacaatttgctgagggctattgaggcgcaacagcatctgttgcaactcacagtctggggcatcaagcagctccaggcaagaatcctggctgtg

atcacgtcgtcgtcttgttaaacgactcccgataactccgcgttgtcgtagacaacgttgagtgtcagaccccgtagttcgtcgaggtccgttcttaggaccgacac

RRE (pSico annotation)
RRE

1,820 1,830 1,840 1,850 1,860 1,870 1,880 1,890 1,900 1,910 1,920

gaaagatacctaaaggatcaacagctcctggggatttggggttgctctggaaaactcatttgcaccactgctgtgccttggaatgctagttggagtaataaatctct

ctttctatggatttcctagttgtcgaggacccctaaaccccaacgagaccttttgagtaaacgtggtgacgacacggaaccttacgatcaacctcattatttagaga

BsmI

RRE
RRE (pS...ation)

1,930 1,940 1,950 1,960 1,970 1,980 1,990 2,000 2,010 2,020 2,030

ggaacagatttggaatcacacgacctggatggagtgggacagagaaattaacaattacacaagcttaatacactccttaattgaagaatcgcaaaaccagcaagaaa

ccttgtctaaaccttagtgtgctggacctacctcaccctgtctctttaattgttaatgtgttcgaattatgtgaggaattaacttcttagcgttttggtcgttcttt

2,040 2,050 2,060 2,070 2,080 2,090 2,100 2,110 2,120 2,130 2,140

agaatgaacaagaattattggaattagataaatgggcaagtttgtggaattggtttaacataacaaattggctgtggtatataaaattattcataatgatagtagga

tcttacttgttcttaataaccttaatctatttacccgttcaaacaccttaaccaaattgtattgtttaaccgacaccatatattttaataagtattactatcatcct

2,150 2,160 2,170 2,180 2,190 2,200 2,210 2,220 2,230 2,240
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ggcttggtaggtttaagaatagtttttgctgtactttctatagtgaatagagttaggcagggatattcaccattatcgtttcagacccacctcccaaccccgagggg

ccgaaccatccaaattcttatcaaaaacgacatgaaagatatcacttatctcaatccgtccctataagtggtaatagcaaagtctgggtggagggttggggctcccc

KflI

2,250 2,260 2,270 2,280 2,290 2,300 2,310 2,320 2,330 2,340 2,350

acccgacaggcccgaaggaatagaagaagaaggtggagagagagacagagacagatccattcgattagtgaacggatcggcactgcgtgcgccaattctgcagacaa

tgggctgtccgggcttccttatcttcttcttccacctctctctctgtctctgtctaggtaagctaatcacttgcctagccgtgacgcacgcggttaagacgtctgtt

2,360 2,370 2,380 2,390 2,400 2,410 2,420 2,430 2,440 2,450 2,460

atggcagtattcatccacaattttaaaagaaaaggggggattggggggtacagtgcaggggaaagaatagtagacataatagcaacagacatacaaactaaagaatt

taccgtcataagtaggtgttaaaattttcttttcccccctaaccccccatgtcacgtcccctttcttatcatctgtattatcgttgtctgtatgtttgatttcttaa

cPPT ...ion)
cPPT

2,470 2,480 2,490 2,500 2,510 2,520 2,530 2,540 2,550 2,560

acaaaaacaaattacaaaaattcaaaattttcgggtttattacagggacagcagagatccagtttggttagtaccgggcccgcCCTGCAGGtctagagatccgacgc

tgtttttgtttaatgtttttaagttttaaaagcccaaataatgtccctgtcgtctctaggtcaaaccaatcatggcccgggcgGGACGTCCagatctctaggctgcg

SbfI
XbaI

BfuAI
BspMI

mU6

2,570 2,580 2,590 2,600 2,610 2,620 2,630 2,640 2,650 2,660 2,670

gccatctctaggcccgcgccggccccctcgcacggacttgtgggagaagctcggctactcccctgccccggttaatttgcatataatatttcctagtaactatagag

cggtagagatccgggcgcggccgggggagcgtgcctgaacaccctcttcgagccgatgaggggacggggccaattaaacgtatattataaaggatcattgatatctc

BarI SspI

mU6

2,680 2,690 2,700 2,710 2,720 2,730 2,740 2,750 2,760 2,770 2,780

gcttaatgtgcgataaaagacagataatctgttctttttaatactagctacattttacatgataggcttggatttctataacttcgtatagcatacattatacgaag

cgaattacacgctattttctgtctattagacaagaaaaattatgatcgatgtaaaatgtactatccgaacctaaagatattgaagcatatcgtatgtaatatgcttc

mU6
LoxP

2,790 2,800 2,810 2,820 2,830 2,840 2,850 2,860 2,870 2,880

ttataaacagcacaaaaggaaactcaccctaactgtaaagtaattgtgtgttttgagactataagtatcccttGGAGAACCACCTTGTTGgNNNNNNNNNNNNNNNN

aatatttgtcgtgttttcctttgagtgggattgacatttcattaacacacaaaactctgatattcatagggaaCCTCTTGGTGGAACAACcNNNNNNNNNNNNNNNN

PsiI BstXI

mU6 Proto...er A

2,890 2,900 2,910 2,920 2,930 2,940 2,950 2,960 2,970 2,980 2,990
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NNNGTTTCAGAGCTAAGCACAAGAGTGCATAGCAAGTTGAAATAAGGCTAGTCCGTTTACAACTTGGCCGCTTTAAGGCCGGTCCTAGCAAGGCCAAGTGGCACCCG

NNNCAAAGTCTCGATTCGTGTTCTCACGTATCGTTCAACTTTATTCCGATCAGGCAAATGTTGAACCGGCGAAATTCCGGCCAGGATCGTTCCGGTTCACCGTGGGC

BlpI

CR3hU6 inserts BsmBI

3,000 3,010 3,020 3,030 3,040 3,050 3,060 3,070 3,080 3,090 3,100

AGTCGGGTGCTTTTTTTGCTCGAATCTACACTCAGCTATGGCGCGCCCCAAGGTCGGGCAGGAAGAGGGCCTATTTCCCATGATTCCTTCATATTTGCATATACGAT

TCAGCCCACGAAAAAAACGAGCTTAGATGTGAGTCGATACCGCGCGGGGTTCCAGCCCGTCCTTCTCCCGGATAAAGGGTACTAAGGAAGTATAAACGTATATGCTA

AscI

CR3hU6 inserts BsmBI

3,110 3,120 3,130 3,140 3,150 3,160 3,170 3,180 3,190 3,200 3,210

ACAAGGCTGTTAGAGAGATAATTGGAATTAATTTGACTGTAAACACAAAGATATTAGTACAAAATACGTGACGTAGAAAGTAATAATTTCTTGGGTAGTTTGCAGTT

TGTTCCGACAATCTCTCTATTAACCTTAATTAAACTGACATTTGTGTTTCTATAATCATGTTTTATGCACTGCATCTTTCATTATTAAAGAACCCATCAAACGTCAA

CR3hU6 inserts BsmBI

3,220 3,230 3,240 3,250 3,260 3,270 3,280 3,290 3,300 3,310

TTAAAATTATGTTTTAAAATGGACTATCATATGCTTACCGTAACTTGAAAGTATTTCGATTTCTTGGCTTTATATATCTTGTGGAAAGCCAGAAACATGgNNNNNNN

AATTTTAATACAAAATTTTACCTGATAGTATACGAATGGCATTGAACTTTCATAAAGCTAAAGAACCGAAATATATAGAACACCTTTCGGTCTTTGTACcNNNNNNN

NdeI BstXI

CR3hU6 inserts BsmBI

3,320 3,330 3,340 3,350 3,360 3,370 3,380 3,390 3,400 3,410 3,420

NNNNNNNNNNNNGTTTAAGAGCtaagctggaaacagcatagcaagtttaaataaggctagtccgttatcaacttggccgctttaaggccggtcctagcaaggccaag

NNNNNNNNNNNNCAAATTCTCGattcgacctttgtcgtatcgttcaaatttattccgatcaggcaatagttgaaccggcgaaattccggccaggatcgttccggttc

BlpI

Cas9 Constant Region1-CS1pro... B

3,430 3,440 3,450 3,460 3,470 3,480 3,490 3,500 3,510 3,520 3,530

tggcaccgagtcggtgctttttttctcgagNNNNNNNNNNNAGATATGCAGATtactaggatccattaggcggccgccgggaggtggtccctgcagttacgccaatg

accgtggctcagccacgaaaaaaagagctcNNNNNNNNNNNTCTATACGTCTAatgatcctaggtaatccgccggcggccctccaccagggacgtcaatgcggttac

NotITliI
XhoI

BamHI

PaeR7I

UCOECas9 Cons...ion1-CS1
insertio...barcode

3,540 3,550 3,560 3,570 3,580 3,590 3,600 3,610 3,620 3,630
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ataacccccgccagaaaaatcttagtagccttccctttttgttttccgtgccccaactcggcggattgactcggccccttccggaaacacccgaatcaacttctagt

tattgggggcggtctttttagaatcatcggaagggaaaaacaaaaggcacggggttgagccgcctaactgagccggggaaggcctttgtgggcttagttgaagatca

BspEI

UCOE

3,640 3,650 3,660 3,670 3,680 3,690 3,700 3,710 3,720 3,730 3,740

caaattattgttcacgccgcaatgacccacccctggcccgcgtctgtggaactgacccctggtgtacaggagagttcgctgctgaaagtggtcccaaaggggtacta

gtttaataacaagtgcggcgttactgggtggggaccgggcgcagacaccttgactggggaccacatgtcctctcaagcgacgactttcaccagggtttccccatgat

SpeIBsrGI

UCOE

3,750 3,760 3,770 3,780 3,790 3,800 3,810 3,820 3,830 3,840 3,850

gtttttaagctcccaactccccctcccccagcgtctggaggattccacaccctcgcaccgcaggggcgaggaagtgggcggagtccggttttggcgccagccgctga

caaaaattcgagggttgagggggagggggtcgcagacctcctaaggtgtgggagcgtggcgtccccgctccttcacccgcctcaggccaaaaccgcggtcggcgact

PflMI

UCOE

3,860 3,870 3,880 3,890 3,900 3,910 3,920 3,930 3,940 3,950

ggctgccaagcagaaaagccaccgctgaggagactccggtcactgtcctcgccccgcctcccccttccctccccttggggaccaccgggcgccacgccgcgaacggt

ccgacggttcgtcttttcggtggcgactcctctgaggccagtgacaggagcggggcggagggggaagggaggggaacccctggtggcccgcggtgcggcgcttgcca

PshAI

UCOE

3,960 3,970 3,980 3,990 4,000 4,010 4,020 4,030 4,040 4,050 4,060

aagtgccgcggtcgtcggcgcctccgccctccccctagggccccaattcccagcgggcgcggcgcgcggcccctccccccgccgggcgcgcgcccgctgccccgccc

ttcacggcgccagcagccgcggaggcgggagggggatcccggggttaagggtcgcccgcgccgcgcgccggggaggggggcggcccgcgcgcgggcgacggggcggg

AvrII

UCOE

4,070 4,080 4,090 4,100 4,110 4,120 4,130 4,140 4,150 4,160 4,170

ttcgtggccgcccggcgtgggcggtgccacccctccccccggcggccccgcgcgcagctcccggctccctcccccttcggatgtggcttgagctgtaggcgcggaga

aagcaccggcgggccgcacccgccacggtggggaggggggccgccggggcgcgcgtcgagggccgagggagggggaagcctacaccgaactcgacatccgcgcctct

UCOE

4,180 4,190 4,200 4,210 4,220 4,230 4,240 4,250 4,260 4,270 4,280

tgcatgtgcccgtcagtgggcagagcgcacatcgcccacagtccccgagaagttggggggaggggtcggcaattgaaccggtgcctagagaaggtggcgcggggtaa

acgtacacgggcagtcacccgtctcgcgtgtagcgggtgtcaggggctcttcaacccccctccccagccgttaacttggccacggatctcttccaccgcgccccatt

AgeINsiI

EF-1-alpha core promoter

4,290 4,300 4,310 4,320 4,330 4,340 4,350 4,360 4,370 4,380
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actgggaaagtgatgtcgtgtactggctccgcctttttcccgagggtgggggagaaccgtatataagtgcagtagtcgccgtgaacgttctttttcgcaacgggttt

tgaccctttcactacagcacatgaccgaggcggaaaaagggctcccaccccctcttggcatatattcacgtcatcagcggcacttgcaagaaaaagcgttgcccaaa

EF-1-alpha core promoter

4,390 4,400 4,410 4,420 4,430 4,440 4,450 4,460 4,470 4,480 4,490

gccgccagaacacaggtaagtgccgtgtgtggttcccgcgggcctggcctctttacgggttatggcccttgcgtgccttgaattacttccacctggctgcagtacgt

cggcggtcttgtgtccattcacggcacacaccaagggcgcccggaccggagaaatgcccaataccgggaacgcacggaacttaatgaaggtggaccgacgtcatgca

EF-1-alpha intron AEF-1...ter

4,500 4,510 4,520 4,530 4,540 4,550 4,560 4,570 4,580 4,590 4,600

gattcttgatcccgagcttcgggttggaagtgggtgggagagttcgaggccttgcgcttaaggagccccttcgcctcgtgcttgagttgaggcctggcctgggcgct

ctaagaactagggctcgaagcccaaccttcacccaccctctcaagctccggaacgcgaattcctcggggaagcggagcacgaactcaactccggaccggacccgcga

EF-1-alpha intron A

4,610 4,620 4,630 4,640 4,650 4,660 4,670 4,680 4,690 4,700

ggggccgccgcgtgcgaatctggtggcaccttcgcgcctgtctcgctgctttcgataagtctctagccatttaaaatttttgatgacctgctgcgacgctttttttc

ccccggcggcgcacgcttagaccaccgtggaagcgcggacagagcgacgaaagctattcagagatcggtaaattttaaaaactactggacgacgctgcgaaaaaaag

BfuAI
BspMI

EF-1-alpha intron A

4,710 4,720 4,730 4,740 4,750 4,760 4,770 4,780 4,790 4,800 4,810

tggcaagatagtcttgtaaatgcgggccaagatctgcacactggtatttcggtttttggggccgcgggcggcgacggggcccgtgcgtcccagcgcacatgttcggc

accgttctatcagaacatttacgcccggttctagacgtgtgaccataaagccaaaaaccccggcgcccgccgctgccccgggcacgcagggtcgcgtgtacaagccg

PciI

EF-1-alpha intron A

4,820 4,830 4,840 4,850 4,860 4,870 4,880 4,890 4,900 4,910 4,920

gaggcggggcctgcgagcgcggccaccgagaatcggacgggggtagtctcaagctggccggcctgctctggtgcctggcctcgcgccgccgtgtatcgccccgccct

ctccgccccggacgctcgcgccggtggctcttagcctgcccccatcagagttcgaccggccggacgagaccacggaccggagcgcggcggcacatagcggggcggga

FseI PasI

EF-1-alpha intron A

4,930 4,940 4,950 4,960 4,970 4,980 4,990 5,000 5,010 5,020

gggcggcaaggctggcccggtcggcaccagttgcgtgagcggaaagatggccgcttcccggccctgctgcagggagctcaaaatggaggacgcggcgctcgggagag

cccgccgttccgaccgggccagccgtggtcaacgcactcgcctttctaccggcgaagggccgggacgacgtccctcgagttttacctcctgcgccgcgagccctctc

EF-1-alpha intron A

5,030 5,040 5,050 5,060 5,070 5,080 5,090 5,100 5,110 5,120 5,130
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cgggcgggtgagtcacccacacaaaggaaaagggcctttccgtcctcagccgtcgcttcatgtgactccacggagtaccgggcgccgtccaggcacctcgattagtt

gcccgcccactcagtgggtgtgtttccttttcccggaaaggcaggagtcggcagcgaagtacactgaggtgcctcatggcccgcggcaggtccgtggagctaatcaa

EF-1-alpha intron A

5,140 5,150 5,160 5,170 5,180 5,190 5,200 5,210 5,220 5,230 5,240

ctcgcgcttttggagtacgtcgtctttaggttggggggaggggttttatgcgatggagtttccccacactgagtgggtggagactgaagttaggccagcttggcact

gagcgcgaaaacctcatgcagcagaaatccaacccccctccccaaaatacgctacctcaaaggggtgtgactcacccacctctgacttcaatccggtcgaaccgtga

EF-1-alpha intron A

5,250 5,260 5,270 5,280 5,290 5,300 5,310 5,320 5,330 5,340 5,350

tgatgtaattctccttggaatttgccctttttgagtttggatcttggttcattctcaagcctcagacagtggttcaaagtttttttcttccatttcaggtgtcgtga

actacattaagaggaaccttaaacgggaaaaactcaaacctagaaccaagtaagagttcggagtctgtcaccaagtttcaaaaaaagaaggtaaagtccacagcact

EF-1-alpha intron A

5,360 5,370 5,380 5,390 5,400 5,410 5,420 5,430 5,440 5,450

gctagcccaccatgaccgagtacaagcccacggtgcgcctcgccacccgcgacgacgtcccccgggccgtacgcaccctcgccgccgcgttcgccgactaccccgcc

cgatcgggtggtactggctcatgttcgggtgccacgcggagcggtgggcgctgctgcagggggcccggcatgcgtgggagcggcggcgcaagcggctgatggggcgg

BmtI
NheI

SmaI
XmaI BsiWIPflFI

TspMI
Tth111I

PuroR

5,460 5,470 5,480 5,490 5,500 5,510 5,520 5,530 5,540 5,550 5,560

acgcgccacaccgtcgacccggaccgccacatcgagcgggtcaccgagctgcaagaactcttcctcacgcgcgtcgggctcgacatcggcaaggtgtgggtcgcgga

tgcgcggtgtggcagctgggcctggcggtgtagctcgcccagtggctcgacgttcttgagaaggagtgcgcgcagcccgagctgtagccgttccacacccagcgcct

RsrII BstEII

PuroR

5,570 5,580 5,590 5,600 5,610 5,620 5,630 5,640 5,650 5,660 5,670

cgacggcgccgcggtggcggtctggaccacgccggagagcgtcgaagcgggggcggtgttcgccgagatcggcccgcgcatggccgagttgagcggttcccggctgg

gctgccgcggcgccaccgccagacctggtgcggcctctcgcagcttcgcccccgccacaagcggctctagccgggcgcgtaccggctcaactcgccaagggccgacc

PuroR

5,680 5,690 5,700 5,710 5,720 5,730 5,740 5,750 5,760 5,770

ccgcgcagcaacagatggaaggcctcctggcgccgcaccggcccaaggagcccgcgtggttcctggccaccgtcggcgtgtcgcccgaccaccagggcaagggtctg

ggcgcgtcgttgtctaccttccggaggaccgcggcgtggccgggttcctcgggcgcaccaaggaccggtggcagccgcacagcgggctggtggtcccgttcccagac

MscI

PuroR

5,780 5,790 5,800 5,810 5,820 5,830 5,840 5,850 5,860 5,870 5,880
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ggcagcgccgtcgtgctccccggagtggaggcggccgagcgcgccggggtgcccgccttcctggagacctccgcgccccgcaacctccccttctacgagcggctcgg

ccgtcgcggcagcacgaggggcctcacctccgccggctcgcgcggccccacgggcggaaggacctctggaggcgcggggcgttggaggggaagatgctcgccgagcc

PuroR

5,890 5,900 5,910 5,920 5,930 5,940 5,950 5,960 5,970 5,980 5,990

cttcaccgtcaccgccgacgtcgaggtgcccgaaggaccgcgcacctggtgcatgacccgcaagcccggtgccggatcgggagagggcagaggaagtctgctaacat

gaagtggcagtggcggctgcagctccacgggcttcctggcgcgtggaccacgtactgggcgttcgggccacggcctagccctctcccgtctccttcagacgattgta

SexAI

PuroR T2A
from pMK1334

6,000 6,010 6,020 6,030 6,040 6,050 6,060 6,070 6,080 6,090

gcggtgacgtcgaggagaatcctggcccaccggtccctgccgctaaacgggtcaaactcgacggcggttctggaggtcctgctgcaaagcgcgttaagttggatgga

cgccactgcagctcctcttaggaccgggtggccagggacggcgatttgcccagtttgagctgccgccaagacctccaggacgacgtttcgcgcaattcaacctacct

AgeI

from pMK1334
T2A mycNLS mycNLS

6,100 6,110 6,120 6,130 6,140 6,150 6,160 6,170 6,180 6,190 6,200

gggtcagggggagccaccgccaccatggtgtctaagggcgaagagctgattaaggagaacatgcacatgaagctgtacatggagggcaccgtggacaaccatcactt

cccagtccccctcggtggcggtggtaccacagattcccgcttctcgactaattcctcttgtacgtgtacttcgacatgtacctcccgtggcacctgttggtagtgaa

NcoI
SapIXcmI
BspQI

BsrGI

from pMK1334
Translation 6208-6919

mTagBFP2

6,210 6,220 6,230 6,240 6,250 6,260 6,270 6,280 6,290 6,300 6,310

caagtgcacatccgagggcgaaggcaagccctacgagggcacccagaccatgagaatcaaggtggtcgagggcggccctctccccttcgccttcgacatcctggcta

gttcacgtgtaggctcccgcttccgttcgggatgctcccgtgggtctggtactcttagttccaccagctcccgccgggagaggggaagcggaagctgtaggaccgat

from pMK1334
Translation 6208-6919

mTagBFP2

6,320 6,330 6,340 6,350 6,360 6,370 6,380 6,390 6,400 6,410 6,420

ctagcttcctctacggcagcaagaccttcatcaaccacacccagggcatccccgacttcttcaagcagtccttccctgagggcttcacatgggagagagtcaccaca

gatcgaaggagatgccgtcgttctggaagtagttggtgtgggtcccgtaggggctgaagaagttcgtcaggaagggactcccgaagtgtaccctctctcagtggtgt

PasI Bsu36I

from pMK1334
Translation 6208-6919

mTagBFP2

6,430 6,440 6,450 6,460 6,470 6,480 6,490 6,500 6,510 6,520
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tacgaagacgggggcgtgctgaccgctacccaggacaccagcctccaggacggctgcctcatctacaacgtcaagatcagaggggtgaacttcacatccaacggccc

atgcttctgcccccgcacgactggcgatgggtcctgtggtcggaggtcctgccgacggagtagatgttgcagttctagtctccccacttgaagtgtaggttgccggg

AloI

from pMK1334
Translation 6208-6919

mTagBFP2

6,530 6,540 6,550 6,560 6,570 6,580 6,590 6,600 6,610 6,620 6,630

tgtgatgcagaagaaaacactcggctgggaggccttcaccgagacCctgtaccccgctgacggcggcctggaaggcagaaacgacatggccctgaagctcgtgggcg

acactacgtcttcttttgtgagccgaccctccggaagtggctctgGgacatggggcgactgccgccggaccttccgtctttgctgtaccgggacttcgagcacccgc

from pMK1334
Translation 6208-6919

mTagBFP2

6,640 6,650 6,660 6,670 6,680 6,690 6,700 6,710 6,720 6,730 6,740

ggagccatctgatcgcaaacgccaagaccacatatagatccaagaaacccgctaagaacctcaagatgcctggcgtctactatgtggactacagactggaaagaatc

cctcggtagactagcgtttgcggttctggtgtatatctaggttctttgggcgattcttggagttctacggaccgcagatgatacacctgatgtctgacctttcttag

from pMK1334
Translation 6208-6919

mTagBFP2

6,750 6,760 6,770 6,780 6,790 6,800 6,810 6,820 6,830 6,840

aaggaggccaacaacgagacctacgtcgagcagcacgaggtggcagtggccagatactgcgacctccctagcaaactggggcacaagctTtaattaagaattcgtcg

ttcctccggttgttgctctggatgcagctcgtcgtgctccaccgtcaccggtctatgacgctggagggatcgtttgaccccgtgttcgaAattaattcttaagcagc

MscI PacI
EcoRI

PshAI

from pMK1334
Translation 6208-6919

mTagBFP2

6,850 6,860 6,870 6,880 6,890 6,900 6,910 6,920 6,930 6,940 6,950

agggacctaataacttcgtatagcatacattatacgaagttatacatgtttaagggttccggttccactaggtacaattcgatatcaagcttatcgataatcaacct

tccctggattattgaagcatatcgtatgtaatatgcttcaatatgtacaaattcccaaggccaaggtgatccatgttaagctatagttcgaatagctattagttgga

ClaIPciI
BspDI

LoxP wPRE
wPRE ...ion)

6,960 6,970 6,980 6,990 7,000 7,010 7,020 7,030 7,040 7,050 7,060

ctggattacaaaatttgtgaaagattgactggtattcttaactatgttgctccttttacgctatgtggatacgctgctttaatgcctttgtatcatgctattgcttc

gacctaatgttttaaacactttctaactgaccataagaattgatacaacgaggaaaatgcgatacacctatgcgacgaaattacggaaacatagtacgataacgaag

wPRE
wPRE (pSico annotation)

7,070 7,080 7,090 7,100 7,110 7,120 7,130 7,140 7,150 7,160
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ccgtatggctttcattttctcctccttgtataaatcctggttgctgtctctttatgaggagttgtggcccgttgtcaggcaacgtggcgtggtgtgcactgtgtttg

ggcataccgaaagtaaaagaggaggaacatatttaggaccaacgacagagaaatactcctcaacaccgggcaacagtccgttgcaccgcaccacacgtgacacaaac

wPRE
wPRE (pSico annotation)

7,170 7,180 7,190 7,200 7,210 7,220 7,230 7,240 7,250 7,260 7,270

ctgacgcaacccccactggttggggcattgccaccacctgtcagctcctttccgggactttcgctttccccctccctattgccacggcggaactcatcgccgcctgc

gactgcgttgggggtgaccaaccccgtaacggtggtggacagtcgaggaaaggccctgaaagcgaaagggggagggataacggtgccgccttgagtagcggcggacg

PflMI

wPRE
wPRE (pSico annotation)

7,280 7,290 7,300 7,310 7,320 7,330 7,340 7,350 7,360 7,370 7,380

cttgcccgctgctggacaggggctcggctgttgggcactgacaattccgtggtgttgtcggggaaatcatcgtcctttccttggctgctcgcctgtgttgccacctg

gaacgggcgacgacctgtccccgagccgacaacccgtgactgttaaggcaccacaacagcccctttagtagcaggaaaggaaccgacgagcggacacaacggtggac

wPRE
wPRE (pSico annotation)

7,390 7,400 7,410 7,420 7,430 7,440 7,450 7,460 7,470 7,480 7,490

gattctgcgcgggacgtccttctgctacgtcccttcggccctcaatccagcggaccttccttcccgcggcctgctgccggctctgcggcctcttccgcgtcttcgcc

ctaagacgcgccctgcaggaagacgatgcagggaagccgggagttaggtcgcctggaaggaagggcgccggacgacggccgagacgccggagaaggcgcagaagcgg

wPRE
wPRE (pSico annotation)

7,500 7,510 7,520 7,530 7,540 7,550 7,560 7,570 7,580 7,590

ttcgccctcagacgagtcggatctccctttgggccgcctccccgcatcgataccgtcgacctcgatcgagacctagaaaaacatggagcaatcacaagtagcaatac

aagcgggagtctgctcagcctagagggaaacccggcggaggggcgtagctatggcagctggagctagctctggatctttttgtacctcgttagtgttcatcgttatg

ClaI PvuI
BspDI

wPRE
wPRE (pSico annotation)

7,600 7,610 7,620 7,630 7,640 7,650 7,660 7,670 7,680 7,690 7,700

agcagctaccaatgctgattgtgcctggctagaagcacaagaggaggaggaggtgggttttccagtcacacctcaggtacctttaagaccaatgacttacaaggcag

tcgtcgatggttacgactaacacggaccgatcttcgtgttctcctcctcctccacccaaaaggtcagtgtggagtccatggaaattctggttactgaatgttccgtc

KpnI
Acc65I

Bsu36I

7,710 7,720 7,730 7,740 7,750 7,760 7,770 7,780 7,790 7,800 7,810
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ctgtagatcttagccactttttaaaagaaaaggggggactggaagggctaattcactcccaacgaagacaagatatccttgatctgtggatctaccacacacaaggc

gacatctagaatcggtgaaaaattttcttttcccccctgaccttcccgattaagtgagggttgcttctgttctataggaactagacacctagatggtgtgtgttccg

PvuII

U3PPT (p...tation)
cPPT ...ion)

cPPT

7,820 7,830 7,840 7,850 7,860 7,870 7,880 7,890 7,900 7,910

tacttccctgattggcagaactacacaccagggccagggatcagatatccactgacctttggatggtgctacaagctagtaccagttgagcaagagaaggtagaaga

atgaagggactaaccgtcttgatgtgtggtcccggtccctagtctataggtgactggaaacctaccacgatgttcgatcatggtcaactcgttctcttccatcttct

7,920 7,930 7,940 7,950 7,960 7,970 7,980 7,990 8,000 8,010 8,020

agccaatgaaggagagaacacccgcttgttacaccctgtgagcctgcatgggatggatgacccggagagagaagtattagagtggaggtttgacagccgcctagcat

tcggttacttcctctcttgtgggcgaacaatgtgggacactcggacgtaccctacctactgggcctctctcttcataatctcacctccaaactgtcggcggatcgta

8,030 8,040 8,050 8,060 8,070 8,080 8,090 8,100 8,110 8,120 8,130

ttcatcacatggcccgagagctgcatccggactgtactgggtctctctggttagaccagatctgagcctgggagctctctggctaactagggaacccactgcttaag

aagtagtgtaccgggctctcgacgtaggcctgacatgacccagagagaccaatctggtctagactcggaccctcgagagaccgattgatcccttgggtgacgaattc

BspEI

HIV-1_5_LTR
3' LTR

8,140 8,150 8,160 8,170 8,180 8,190 8,200 8,210 8,220 8,230

cctcaataaagcttgccttgagtgcttcaagtagtgtgtgcccgtctgttgtgtgactctggtaactagagatccctcagacccttttagtcagtgtggaaaatctc

ggagttatttcgaacggaactcacgaagttcatcacacacgggcagacaacacactgagaccattgatctctagggagtctgggaaaatcagtcacaccttttagag

3' LTR
HIV-1_5_LTR

8,240 8,250 8,260 8,270 8,280 8,290 8,300 8,310 8,320 8,330 8,340

tagcagcatgtgagcaaaaggccagcaaaaggccaggaaccgtaaaaaggccgcgttgctggcgtttttccataggctccgcccccctgacgagcatcacaaaaatc

atcgtcgtacactcgttttccggtcgttttccggtccttggcatttttccggcgcaacgaccgcaaaaaggtatccgaggcggggggactgctcgtagtgtttttag

ColE1 origin
ColE1 origin

8,350 8,360 8,370 8,380 8,390 8,400 8,410 8,420 8,430 8,440 8,450

gacgctcaagtcagaggtggcgaaacccgacaggactataaagataccaggcgtttccccctggaagctccctcgtgcgctctcctgttccgaccctgccgcttacc

ctgcgagttcagtctccaccgctttgggctgtcctgatatttctatggtccgcaaagggggaccttcgagggagcacgcgagaggacaaggctgggacggcgaatgg

DrdI

ColE1 origin
ColE1 origin

8,460 8,470 8,480 8,490 8,500 8,510 8,520 8,530 8,540 8,550 8,560
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ggatacctgtccgcctttctcccttcgggaagcgtggcgctttctcatagctcacgctgtaggtatctcagttcggtgtaggtcgttcgctccaagctgggctgtgt

cctatggacaggcggaaagagggaagcccttcgcaccgcgaaagagtatcgagtgcgacatccatagagtcaagccacatccagcaagcgaggttcgacccgacaca

ColE1 origin
ColE1 origin

8,570 8,580 8,590 8,600 8,610 8,620 8,630 8,640 8,650 8,660

gcacgaaccccccgttcagcccgaccgctgcgccttatccggtaactatcgtcttgagtccaacccggtaagacacgacttatcgccactggcagcagccactggta

cgtgcttggggggcaagtcgggctggcgacgcggaataggccattgatagcagaactcaggttgggccattctgtgctgaatagcggtgaccgtcgtcggtgaccat

ColE1 origin
ColE1 origin

8,670 8,680 8,690 8,700 8,710 8,720 8,730 8,740 8,750 8,760 8,770

acaggattagcagagcgaggtatgtaggcggtgctacagagttcttgaagtggtggcctaactacggctacactagaagaacagtatttggtatctgcgctctgctg

tgtcctaatcgtctcgctccatacatccgccacgatgtctcaagaacttcaccaccggattgatgccgatgtgatcttcttgtcataaaccatagacgcgagacgac

ColE1 origin
ColE1 origin

8,780 8,790 8,800 8,810 8,820 8,830 8,840 8,850 8,860 8,870 8,880

aagccagttaccttcggaaaaagagttggtagctcttgatccggcaaacaaaccaccgctggtagcggtggtttttttgtttgcaagcagcagattacgcgcagaaa

ttcggtcaatggaagcctttttctcaaccatcgagaactaggccgtttgtttggtggcgaccatcgccaccaaaaaaacaaacgttcgtcgtctaatgcgcgtcttt

ColE1 origin
ColE1 origin

8,890 8,900 8,910 8,920 8,930 8,940 8,950 8,960 8,970 8,980

aaaaggatctcaagaagatcctttgatcttttctacggggtctgacgctcagtggaacgaaaactcacgttaagggattttggtcatgagattatcaaaaaggatct

ttttcctagagttcttctaggaaactagaaaagatgccccagactgcgagtcaccttgcttttgagtgcaattccctaaaaccagtactctaatagtttttcctaga

BspHI

ColE1 origin
ColE1 origin

8,990 9,000 9,010 9,020 9,030 9,040 9,050 9,060 9,070 9,080 9,090

tcacctagatccttttaaattaaaaatgaagttttaaatcaatctaaagtatatatgagtaaacttggtctgacagttaccaatgcttaatcagtgaggcacctatc

agtggatctaggaaaatttaatttttacttcaaaatttagttagatttcatatatactcatttgaaccagactgtcaatggttacgaattagtcactccgtggatag

AmpR

9,100 9,110 9,120 9,130 9,140 9,150 9,160 9,170 9,180 9,190 9,200

tcagcgatctgtctatttcgttcatccatagttgcctgactccccgtcgtgtagataactacgatacgggagggcttaccatctggccccagtgctgcaatgatacc

agtcgctagacagataaagcaagtaggtatcaacggactgaggggcagcacatctattgatgctatgccctcccgaatggtagaccggggtcacgacgttactatgg

AhdI

AmpR

9,210 9,220 9,230 9,240 9,250 9,260 9,270 9,280 9,290 9,300
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gcgagacccacgctcaccggctccagatttatcagcaataaaccagccagccggaagggccgagcgcagaagtggtcctgcaactttatccgcctccatccagtcta

cgctctgggtgcgagtggccgaggtctaaatagtcgttatttggtcggtcggccttcccggctcgcgtcttcaccaggacgttgaaataggcggaggtaggtcagat

AmpR

9,310 9,320 9,330 9,340 9,350 9,360 9,370 9,380 9,390 9,400 9,410

ttaattgttgccgggaagctagagtaagtagttcgccagttaatagtttgcgcaacgttgttgccattgctacaggcatcgtggtgtcacgctcgtcgtttggtatg

aattaacaacggcccttcgatctcattcatcaagcggtcaattatcaaacgcgttgcaacaacggtaacgatgtccgtagcaccacagtgcgagcagcaaaccatac

FspI

AmpR

9,420 9,430 9,440 9,450 9,460 9,470 9,480 9,490 9,500 9,510 9,520

gcttcattcagctccggttcccaacgatcaaggcgagttacatgatcccccatgttgtgcaaaaaagcggttagctccttcggtcctccgatcgttgtcagaagtaa

cgaagtaagtcgaggccaagggttgctagttccgctcaatgtactagggggtacaacacgttttttcgccaatcgaggaagccaggaggctagcaacagtcttcatt

PvuI

AmpR

9,530 9,540 9,550 9,560 9,570 9,580 9,590 9,600 9,610 9,620 9,630

gttggccgcagtgttatcactcatggttatggcagcactgcataattctcttactgtcatgccatccgtaagatgcttttctgtgactggtgagtactcaaccaagt

caaccggcgtcacaatagtgagtaccaataccgtcgtgacgtattaagagaatgacagtacggtaggcattctacgaaaagacactgaccactcatgagttggttca

ScaI

AmpR

9,640 9,650 9,660 9,670 9,680 9,690 9,700 9,710 9,720 9,730

cattctgagaatagtgtatgcggcgaccgagttgctcttgcccggcgtcaatacgggataataccgcgccacatagcagaactttaaaagtgctcatcattggaaaa

gtaagactcttatcacatacgccgctggctcaacgagaacgggccgcagttatgccctattatggcgcggtgtatcgtcttgaaattttcacgagtagtaacctttt

AmpR

9,740 9,750 9,760 9,770 9,780 9,790 9,800 9,810 9,820 9,830 9,840

cgttcttcggggcgaaaactctcaaggatcttaccgctgttgagatccagttcgatgtaacccactcgtgcacccaactgatcttcagcatcttttactttcaccag

gcaagaagccccgcttttgagagttcctagaatggcgacaactctaggtcaagctacattgggtgagcacgtgggttgactagaagtcgtagaaaatgaaagtggtc

9,850 9,860 9,870 9,880 9,890 9,900 9,910 9,920 9,930 9,940 9,950

cgtttctgggtgagcaaaaacaggaaggcaaaatgccgcaaaaaagggaataagggcgacacggaaatgttgaatactcatactcttcctttttcaatattattgaa

gcaaagacccactcgtttttgtccttccgttttacggcgttttttcccttattcccgctgtgcctttacaacttatgagtatgagaaggaaaaagttataataactt

SspI

9,960 9,970 9,980 9,990 10,000 10,010 10,020 10,030 10,040 10,050
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gcatttatcagggttattgtctcatgagcggatacatatttgaatgtatttagaaaaataaacaaatag

cgtaaatagtcccaataacagagtactcgcctatgtataaacttacataaatctttttatttgtttatc

BspHI

AmpR promoter

10,060 10,070 10,080 10,090 10,100 10,110 10,120


